Diminished response of ovarian cAMP to luteinizing hormone in experimental uremia.
In prepuberal female rats with acute bilateral nephrectomy or chronic subtotal nephrectomy, the increase of ovarian cAMP concentration in response to submaximal doses of luteinizing hormone (LH 10 micrograms) and human chorionic gonadotropine (hCG 2.5 IU) was diminished (CO + 2.5 IU hCG 488 +/- 49 pmoles cAMP/mg protein; NX + 2.5 IU hCG 366 +/- 56. P less than 0.05). The cAMP response to follicle stimulating hormone (FSH) was unchanged. The abnormality was found both after administration of LH in vivo and incubation of ovaries with LH in vitro. Similarly, plasma estradiol concentrations in response to submaximal hCG stimulation were diminished. Basal cAMP concentrations and cAMP concentrations after maximal stimulation were unchanged. The defect was observed both in ovaries of untreated prepuberal rats, of pregnant mare serum (PMS)-treated rats (follicular phase) and PMS/hCG-treated rats (luteal phase). Diminished ovarian cAMP response to LH was observed both in parathyroid intact and in parathyroidectomized rats. Administration of 1,25(OH)2D3 in physiological doses (60 ng/kg) to acutely uremic rats restored diminished ovarian cAMP response to submaximal LH stimulation irrespective of parathyroid status. The effect of 1,25(OH)2D3 could not be reproduced by hypercalcemia resulting from intraperitoneal calcium injection. In vivo administration of indomethacin further diminished ovarian cAMP response in uremic animals and had no effect in control animals. Incubation of ovaries with PGE1 and PGE2 increased basal and stimulated cAMP concentrations and abolished the difference between control and uremic animals. The diminished response of ovarian cAMP content to submaximal doses of hCG was not corrected by bromocriptine (1 mg/kg) despite normalization of hyperprolactinemia. The present study shows diminished ovarian cAMP and plasma estradiol response to LH in experimental uremia. It documents a role of 1,25(OH)2D3 and prostaglandins in the genesis of this abnormality.